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DETAILED ACTION 

Claim Objections 

Claim 1 is objected to because of the following informalities: Claim 1 recites 
method steps in an apparatus claim. Claims directed to an apparatus are distinguished 
from the prior art in terms of structure rather than function (MPEP 21 14). Therefore, for 
examination purposes, the examiner will examine all the structural limitations of claim 1 . 
Appropriate correction is required. 

Claim Rejections ■ 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1-7 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Toye (US 4,068,144) in view of Arakawa et al. (US 6,270,180 B1), and in further 
view of Hertz et al. (US 4,050,075). 

With respect to claim 1 , the primary reference of Toye discloses a droplet 
discharging apparatus (Fig. 1) comprising means for discharging a discharge liquid in 
the form of droplets through an aperture (Fig. 1, element 18) by mechanically deforming 
a piezoelectric element (Fig. 1, elements 10-12) wherein the driving waveform 
frequency is from 20kHz to 90kHz (i.e. an ultrasonic band; Column 4, lines 34-67; 
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Column 5, lines 1-17) and "In an ink jet printer transport system, an Inkjet gun projects 
charged ink droplets which are deflected to form an information pattern on a moving 
document surface. When the transport velocity changes, it is necessary to provide a 
corresponding change in the drop rate" (Column 1, lines 22-25). 
However, Toye fails to disclose: 

• a piezoelectric element which is subjected to a heating drive signal of a repetitive 
frequency when the aperture is positioned in an image forming region, where the 
heating drive signal is insufficient to cause droplets from being discharged 
through the aperture thereby facilitating heating of the droplets; wherein the 
normal drive signal and the heating drive signal are both generated by a single 
waveform generating section, 

• controlling an X-direction drive motor that moves the aperture in an X-direction 
and a Y-direction- drive motor that moves the aperture in a Y-direction using an 
arithmetic control section in receipt of setting information generated by a control 
computer; 

• generating drive signals using the waveform generating section based on drive 
signal data generated by the arithmetic control section, the waveform generating 
section generates a plurality of drive signals of predetermined shapes, including 
the normal drive signal and the heating drive signal; 

• outputting the drive signals to a switching circuit; and 
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• generating selection data using the arithmetic control section and outputting the 
selection data to a switching signal generator, the selection data designates the 
drive signal to be applied to the piezoelectric element and 

• the discharge ink is a printing ink, as required in the instant claims. 

The secondary reference of Arakawa discloses a piezoelectric element (Fig. 4, 
element 17p) which is subjected to a heating drive signal of a repetitive frequency (Fig. 
8b, element T2), the heating drive signal being insufficient to cause droplets from being 
discharged through the aperture thereby facilitating heating of the droplets (Column 11, 
lines 39-63), where "it is preferable that the frequency of the heating waveform is 2f+/- 
50%, wherein f is a frequency of driving waveform" (Column 15, 30-35); wherein the 
normal drive signal and the heating drive signal are both generated by a single 
waveform generating section (Fig. 1, element 15; Column 11, lines 35-38). 

With respect to claim 2, the secondary reference of Arakawa discloses the heating 
drive signal is applied to the piezoelectric element immediately before a droplet is 
discharged by the normal drive signal (Fig. 8e). 

With respect to claim 3, the secondary reference of Arakawa discloses the heating 
drive signal is applied to the piezoelectric element while a droplet is being discharged by 
the normal drive signal (Column 15, lines 19-27). 

With respect to claim 4, the secondary reference of Arakawa discloses the heating 
drive signal is applied to the piezoelectric element if the temperature of a discharge 
liquid that is detected by a temperature detecting means drops below a predetermined 
threshold temperature (Column 9, lines 11-30). 
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With respect to claim 5, the secondary reference of Arakawa discloses the repetitive 
frequency of the heating drive signal is 40 kHz or more (Column 15, 30-35). 

With respect to claim 6, the secondary reference of Arakawa discloses the amplitude 
of the heating drive signal is half that or less of the normal drive signal (Column 15, 30- 

35). 

With respect to claim 7, the secondary reference of Arakawa discloses the discharge 
liquid is a printing ink (Column 6, lines 61-67). 

With respect to claim 13, the secondary reference of Arakawa discloses the heating 
drive signal is applied to the piezoelectric element before, during and after preliminary 
discharging (Column 15, lines 19-40). 

The tertiary reference of Hertz discloses an ink jet method an apparatus where 
"According to one aspect of this invention there is provided apparatus for X-Y plotting 
and for making drawings which comprises in combination ink-jet writing means affixed 
to a traveling carriage, means to sense a function (e.g., velocity or acceleration) of the 
relative movement between a receptor on which the ink-jet is writing and the carriage on 
which the ink-jet apparatus is mounted and means to employ that function in the form of 
a corrective signal to the ink-jet apparatus to control the flow and/or disposition of the 
ink to maintain a predetermined line width in the plot or drawing" (Column 2, lines 44- 
54) and "Relative movement between the carriage and receptor may be realized by 
moving the carriage in both the X- and Y-directions, or by moving the carriage in one of 
these directions and the receptor in the other. The means of this invention for 
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maintaining predetermined line widths in X-Y plots and mechanical drawings are 
applicable to all of the known types of ink-jet apparatus" (Column 2, lines 62-67). 

At the time of the invention, it would have been obvious to one of ordinary skill in the 
art to use the heat drive signal disclosed by Arakawa in the inkjet printer of Toye for the 
purpose of "heating is conducted by the heating signal whose frequency is controlled for 
each head, it is not necessary to provide any outside fitting part for heating near each 
head, thereby, a bad influence onto the image, caused by the change of the ink 
viscosity due to the temperature, can be avoided" (Column 17, lines 50-62) and to use 
the relative movement between the carriage and receptor disclosed by Hertz in the 
inkjet printer of Toye "to provide apparatus of the character described which is operated 
and controlled by electrical signals from a computer or other appropriate source and 
which is capable of producing lines of highly uniform widths. Still another object of this 
invention is to provide a plotting and/or drafting apparatus, which is rapid, accurate and 
readily controlled" (Column 2, lines 24-32). 

2. Claims 8-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Toye (US 4,068,144) in view of Arakawa et al. (US 6,270,180 B1), and Hertz et al. (US 
4,050,075) as applied to claims 1-7 above, and further in view of Speakman (US 
6,503,831 B2). 

Toye, Arakawa, and Hertz references disclose all of the limitations of the droplet 
discharging apparatus except 

• the discharge liquid is an electrically conductive material for forming a wiring 
pattern, 
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• the discharge liquid is a transparent resin for forming a microlens, 

• the discharge liquid is a resin for forming a color layer of a color filter, 

• the discharge liquid is an electro-optic material, 

• the electro-optic material is a fluorescent organic compound presenting 
electroluminescence. 

Speakman discloses suitable deposition materials using drop on demand printing 
(Column 44, lines 30-67 and Column 45, lines 1-42), where 

• the discharge liquid is an electrically conductive material for forming a wiring 
pattern (Column 44, lines 30-37), 

• the discharge liquid is a transparent resin for forming a microlens (Column 35, 
lines 8-15), 

• the discharge liquid is a resin for forming a color layer of a color filter (Column 35, 
lines 8-15), 

• the discharge liquid is an electro-optic material (Column 2, lines 4-34), 

• the electro-optic material is a fluorescent organic compound presenting 
electroluminescence (Column 44, lines 30-59). 

At the time of the invention, it would have been obvious to one of ordinary skill in the 
art to use the deposition materials disclosed by Speakman in the inkjet printer of Toye. 
The motivation for doing so would have been "covering hitherto unexplored ideas that 
will be fuelled by the high degree of processing flexibility that is provided by ink jet 
printing in electronic, opto-electronic, and optical device manufacture" (Column 2, lines 
4-34). 
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3. Claims 14-20 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Toye (US 4,068,144) in view of Arakawa et al. (US 6,270,180 B1), and in further 
view of Hertz et al. (US 4,050,075). 

With respect to claim 14, the primary reference of Toye discloses a droplet 
discharging method comprising discharging a discharge liquid in the form of droplets 
through an aperture (Fig. 1, element 18) by mechanically deforming a piezoelectric 
element (Fig. 1, elements 10-12) wherein the driving waveform frequency is from 20kHz 
to 90kHz (i.e. an ultrasonic band; Column 4, lines 34-67; Column 5, lines 1-17) ) and "In 
an ink jet printer transport system, an ink jet gun projects charged ink droplets which are 
deflected to form an information pattern on a moving document surface. When the 
transport velocity changes, it is necessary to provide a corresponding change in the 
drop rate" (Column 1, lines 22-25). 
However, Toye fails to disclose: 

• a piezoelectric element which is subjected to a heating drive signal of a repetitive 
frequency when the aperture is positioned in an image forming region, where the 
heating drive signal is insufficient to cause droplets from being discharged 
through the aperture thereby facilitating heating of the droplets; wherein the 
normal drive signal and the heating drive signal are both generated by a single 
waveform generating section, 

• controlling an X-direction drive motor that moves the aperture in an X-direction 
and a Y-direction- drive motor that moves the aperture in a Y-direction using an 
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arithmetic control section in receipt of setting information generated by a control 
computer; 

• generating drive signals using the waveform generating section based on drive 
signal data generated by the arithmetic control section, the waveform generating 
section generates a plurality of drive signals of predetermined shapes, including 
the normal drive signal and the heating drive signal; 

• outputting the drive signals to a switching circuit; and 

• generating selection data using the arithmetic control section and outputting the 
selection data to a switching signal generator, the selection data designates the 
drive signal to be applied to the piezoelectric element and 

• the discharge ink is a printing ink, as required in the instant claims. 

The secondary reference of Arakawa discloses the discharge liquid is heated by 
subjecting the piezoelectric element (Fig. 4, element 17p) to heating drive signal at a 
repetitive frequency (Fig. 8b, element T2), the heating drive signal being insufficient to 
cause the discharge liquid from being discharged through the aperture thereby 
facilitating heating of the droplets (Column 11, lines 39-63), where "it is preferable that 
the frequency of the heating waveform is 2f+/-50%, wherein f is a frequency of driving 
waveform" (Column 15, 30-35) and wherein the normal drive signal and the heating 
drive signal are both generated by a single waveform generating section (Fig. 1, 
element 15; Column 11, lines 35-38). 
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With respect to claim 15, the secondary reference of Arakawa discloses the heating 
drive is carried out immediately before the normal drive for discharging a droplet (Fig. 
8e). 

With respect to claim 16, the secondary reference of Arakawa discloses wherein the 
heating drive is carried out during the normal drive (Column 15, lines 19-27). 

With respect to claim 17, the secondary reference of Arakawa discloses wherein the 
heating drive is carried out if the temperature of a discharge liquid drops below a 
predetermined threshold temperature (Column 9, lines 11-30). 

With respect to claim 18, the secondary reference of Arakawa discloses wherein the 
repetitive frequency of the heating drive is 40 kHz or more (Column 15, 30-35). 

With respect to claim 19, the secondary reference of Arakawa discloses wherein the 
heating drive is carried out at an amplitude that is half that or less of the normal drive 
(Column 15, 30-35). 

With respect to claim 20, the secondary reference of Arakawa discloses the 
discharge liquid is a printing ink (Column 6, lines 61-67). 

With respect to claim 26, the secondary reference of Arakawa discloses the heating 
drive signal is applied to the piezoelectric element before, during and after preliminary 
discharging (Column 15, lines 19-40). 

The tertiary reference of Hertz discloses an ink jet method an apparatus where 
"According to one aspect of this invention there is provided apparatus for X-Y plotting 
and for making drawings which comprises in combination ink-jet writing means affixed 
to a traveling carriage, means to sense a function (e.g., velocity or acceleration) of the 
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relative movement between a receptor on which the ink-jet is writing and the carriage on 
which the ink-jet apparatus is mounted and means to employ that function in the form of 
a corrective signal to the ink-jet apparatus to control the flow and/or disposition of the 
ink to maintain a predetermined line width in the plot or drawing" (Column 2, lines 44- 
54) and "Relative movement between the carriage and receptor may be realized by 
moving the carriage in both the X- and Y-directions, or by moving the carriage in one of 
these directions and the receptor in the other. The means of this invention for 
maintaining predetermined line widths in X-Y plots and mechanical drawings are 
applicable to all of the known types of ink-jet apparatus" (Column 2, lines 62-67). 

At the time of the invention, it would have been obvious to one of ordinary skill in the 
art to use the heat drive signal disclosed by Arakawa in the inkjet printer of Toye for the 
purpose of "heating is conducted by the heating signal whose frequency is controlled for 
each head, it is not necessary to provide any outside fitting part for heating near each 
head, thereby, a bad influence onto the image, caused by the change of the ink 
viscosity due to the temperature, can be avoided" (Column 17, lines 50-62) and to use 
the relative movement between the carriage and receptor disclosed by Hertz in the 
inkjet printer of Toye "to provide apparatus of the character described which is operated 
and controlled by electrical signals from a computer or other appropriate source and 
which is capable of producing lines of highly uniform widths. Still another object of this 
invention is to provide a plotting and/or drafting apparatus, which is rapid, accurate and 
readily controlled" (Column 2, lines 24-32). 
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4. Claims 21-25are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Toye (US 4,068,144) in view of Arakawa et al. (US 6,270,180 B1), and Hertz et al. (US 
4,050,075) as applied to claims 14-20 above, and further in view of Speakman (US 
6,503,831 B2). 

Toye, Arakawa, and Hertz references disclose all of the limitations of the droplet 
discharging apparatus except 

• the discharge liquid is an electrically conductive material for forming a wiring 
pattern, 

• the discharge liquid is a transparent resin for forming a microlens, 

• the discharge liquid is a resin for forming a color layer of a color filter, 

• the discharge liquid is an electro-optic material, 

• the electro-optic material is a fluorescent organic compound presenting 
electroluminescence. 

Speakman discloses suitable deposition materials using drop on demand printing 
(Column 44, lines 30-67 and Column 45, lines 1-42), where 

• the discharge liquid is an electrically conductive material for forming a wiring 
pattern (Column 44, lines 30-37), 

• the discharge liquid is a transparent resin for forming a microlens (Column 35, 
lines 8-15), 

• the discharge liquid is a resin for forming a color layer of a color filter (Column 35, 
lines 8-15), 

• the discharge liquid is an electro-optic material (Column 2, lines 4-34), 
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• the electro-optic material is a fluorescent organic compound presenting 
electroluminescence (Column 44, lines 30-59). 

At the time of the invention, it would have been obvious to one of ordinary skill in the 
art to use the deposition materials disclosed by Speakman in the inkjet printer of Toye. 
The motivation for doing so would have been "covering hitherto unexplored ideas that 
will be fuelled by the high degree of processing flexibility that is provided by ink jet 
printing in electronic, opto-electronic, and optical device manufacture" (Column 2, lines 
4-34). 

Response to Arguments 

Applicant's arguments filed 2 June 2006 have been fully considered but they are 
not persuasive. Applicant's arguments with respect to claims 1 and 14 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Geoffrey Mruk whose telephone number is 571 272- 
2810. The examiner can normally be reached on 7am - 330pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on 571 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




GSM 8/17/2006 



STEPHEN MEIER 
SUPERVISORY PATENT EXAMINER 




